This function / is called the ^-cylinder function for P. It can be seen that a semicylinder is a 1-cylinder. In [5] , properties of ^-cylinders and their relationship to cylinders were explored, and subsequently it was shown that: (i) for each n > 1, the class of all (n+ l)-cylinders is a proper subset of the class of all cylinders, and (ii) a set is a cylinder if and only if it is an ^-cylinder for each n>\. Thus we can deduce that as n tends to infinity, the class of-all ^-cylinders coincides with the class of all cylinders.
This article shows a major difference between the properties of /^-cylinders and cylinders: for each n > 1, the class of all ^-cylinders contains a simple set whereas it has been shown [3] that no cylinder can be simple. The existence of -cylinders which are simple gives rise to the following question: "Can every one-one degree be represented by an ^-cylinder for each n > 1?" From the results obtained in [4] and [5] we conjecture that for every infinite recursively enumerable set W e ' there is an ^-cylinder A ne for each n > 1 such that W e < A n e and A n e < W e , where a set A is n* reducible to a set B if A is many-one reducible to B via some recursive function / and for each x, f~ι(x) has at most (/?+1) members. However, the question as to whether for each recursively enumerable set W e there exists an ^-cylinder A n>e for each n > 1 such that W e = A n>e still remains open.
1~1
In Section 3 of this paper we prove the following result (a) which shows the existence of ^-cylinders which are simple. The preliminary definitions needed for this proof are given in Section 2. For the recursive function theory terminology used in this paper we refer to [3] .
Result (a)
For each n > 1, there is an ^-cylinder A n such that A n is simple.
Definitional preliminaries
The definition of System functions and the definitions in the theory of graphs given in this section have been obtained mainly from [1] and [2] . In Section 3, these graph theoretic concepts are employed in formulating certain algorithms.
Let f:N-* P W (N) where N is the set of all natural numbers and P W (N) is the set of all finite subsets of N. By y e CfX is meant: Either y = x or y e f(x) or there exist y h y 2> . . ., y n (n > 1) such that y x e fix), y e f(y n ) and for each (1 < i < n -1), y i+1 e/(>>/). 
Existence of simple sets which are n-cylinders
We will now prove Result (ά) stated in Section 1.
Proof of Result (a):
We need to prove that for each n > 1, there is a simple set G n such that G n e K(n) where K(n) is the class of all n-cylinders. This result follows from the following result:
For each g e 6 and n > 2, let
where if n is a prime,
where m 1 , m 2 , . . ., m s are all the divisors of n other than n (but including 1) and a l9 a 2 , . . ., a s are the respective quotients (i.e., for each /(I < / < s), m, 0, = n) and
Then:
(i) If g e 6, ^ is an ra-cylinder for each m<n.
(ii) For each n > 2, there exists an/e S such that >l£ is simple.
Proof of Result (β)(i): Let r rt be a recursive function which maps N n l~ 1 and onto JV. Let 7ΓΪ, π", . . ., TΓ" be those recursive functions of one variable which yield inverse mappings to τ n \ i.e., for all x, r rt (πi(x),π2(x),..., π^(x)) = x. We need the following result (δ). (Its proof is trivial and we state only the result here.)
Result (δ)
Given an rc-tuple of numbers x h x 2) . . ., x n , define 
(θ)
There is an /(I <i<m) such that for some /, Λ(l </, Λ < w), π^ί^i) Figure 2 .) The second part of the proof consists of four lemmas by means of which it will be proved that there is an / e 6 such that every infinite recursively enumerable set W e intersects A{. Step 2. Find the least number e < m such that there exist numbers x l9 x 2 , z all <ra satisfying R where R is the conjunction of the following conditions Ri,R 2 , and R 3 , where For convenience, let e m , xψ, xψ be e, x lf x 2 , respectively. The application of Step 3 to e will be called an 'attack' on e.
I Programme
Step 3 
II Definition
A label L is fixed at a stage numbered H if it is assigned to the same point at all stages numbered n> H.
Lemma 1
For 
Lemma 2 A{is recursively enumerable.
Proof: This list gives an effective enumeration of the set A{. Therefore A{ is recursively enumerable. 2 is infinite and every infinite recursively enumerable set intersects A{. Therefore A{ is simple. This proves Result (β)(ii) for the case when n = 2.
Lemma
Note that for the case when n>2, the proof is similar to the above proof except that labels P\ v P\ v . . ., P» t (e > 0, t > 0) will have to be used.
